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‘2,966,316 
:MISSILE 


Newton E. Ward and ‘William ‘B. ‘McLean, China Lake, 
‘Calif., assignors :to the ‘United ‘States of America as 
‘represented ‘by ‘the Secretary ‘of ‘the Navy 


Filed June 18, 1953, Ser..No. 362,695 
4Claims. (Cl. 244—14) 
(Granted under Title 35, U.S. Code (1952), sec. 266) 


The ‘invention described :herein -may ‘be :manufactured 
and :used by -or ‘for ‘the:government of the United States 
of America ‘for -governmental :purposes : without :the :pay- 


‘ment of-any royalties :thereon or ‘therefor. 


‘This invention relates to: guided missiles and in particu- 
lar to.a guided :missile ‘suitable for .attacking targets 


‘concealed by darkness. 


‘One -of ‘the tactical prablems ‘that has arisen in recent 
‘combat operations of ‘aircraft is ‘how'to atack more effec- 
tively -vehicles:and ‘troops which :are concealed by dark- 
mess, 

The general area of troop ‘and ‘vehicle concentrations 


can generally ‘be located. ‘However, when ‘the area is 


illuminated by flares ‘to. permit air attack ‘by conventional 
aircraft ‘weapons; such .as, rockets, guns, or ‘bombs, the 
time between the dropping of the ‘flares and the time that 
the target is attacked is long enough to permit the troops 
and vehicles to take cover. This, of course, greatly 
reduces the effectiveness of the attack on the target. 

It is, therefore, an object of ‘this invention to provide 


.a missile suitable for attacking surface targets which are 


concealed by darkness. 
Jt is a further object of this invention to provide a 


guided ‘missile with means for illuminating a target con- 
‘cealed by darkness which illuminating means aids in guid- 


ing the missile to the target. 

It is a further object of this invention to provide a 
weapon which illuminates a target concealed by dark- 
ness and then attacks the target before the target has 
time to take cover. 

It is a still further object of this invention to provide 
a missile which can be accurately guided to a target which 
is concealed by darkness. 

Other objects and many of the attendant advantages of 
this invention will be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings wherein: 

Fig. 1 is a diagram illustrating the instantaneous angu- 
lar and spacial relationships of a missile, its target, and 
the aircraft from which the missile was launched; 

Fig. 2 is a partial sectional view through the nose of 
the missile. 

In Fig. 1, remotely controlled missile 10 is dropped 
from aircraft 12 and guided toward surface target 14, 
which is illustrated as being a tank. Missile 19 is a 
glider which has wings 16 and a tail, or stabilizer sur- 
faces, 18 so that it is capable of stable flight. In the 
absence of control signals, missile 10 has a relatively 
shallow glide path and its normal flight pa‘h is substan- 
tially a straight line. The speed of missile 10 should 
be somewhat greater than that of the launching aircraft 
12, although this is not an essential requirement. Mis- 
sile 10 is provided with suitable control surfaces such 
as elevons or wings 16, to permit the missile to change 
its flight path and has conventional means which permit 
it to be controlled, or guided, by radio controls 17 in 
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Tesponse to suitable electromagnetic signals transmitted 
to missile 10 from aircraft 12. The signals may -be 
transmitted ‘by radio or by means of wires which con- 
nect the missile with aircraft 12 for example. This -lat- 
ter ‘method, however, is not illustrated. Since -missile 
10 is a -war :weapon, it ‘is provided with an adequate 
amount of explosive together with suitable igniting 
means so‘that when the missile strikes target ‘14, the mis- 
sile-is capable of destroying ‘the target. 

In nose portion 20 of ‘missile 10, there is located ‘para- 
bolic reflector 22 and electric light bulb 24 located at 
the focal point of reflector 22. Transparent cover 26 


‘gives nose 20 a substantially streamlined shape while 


permitting the beam of light 28 formed by reflector 22 


‘to ‘be transmitted with substantially undiminished inten- 
‘sity. Reflector 22 and ‘bulb 24, which together form a 


‘searchlight, are designed to provide a very intense ‘but 
narrow beam of light 28. The half width of beam 28 
should be within the range of from 1 to 3 degrees. The 
‘axis of the light beam 28 substantially coincides with 
the normal flight path of missile 10. Bulb 24 is powered 
by ‘électrical current supplied by a battery or generator 
carried ‘by missile 10. It may be turned on shortly after 
the missile is launched from aircraft 12 by conventional 
means. 

In operation ‘after the general area of the target has 
been located, aircraft 12 which carries missile 10 flies 
toward this area and launches missile 10 from point 30. 
After a short time ‘delay the searchlight is turned on 
‘and missile 10 is directed toward the general area of 
target 14 by the transmission of ‘suitable control signals 
to missile 10 from an observer in aircraft 12. By caus- 
ing missile 10 to deviate from its normal flight path the 
observer ‘can cause beam 28 to move in any direction 
and thus scan a relatively large area. When target 14 
is located, the observed centers beam 28 on target 14 


‘and ‘holds it there by transmitting the proper signals 


to missile 1@ until the missile collides with target 14. 
Controlling missile 10 from aircraft 12 is relatively 
simple since at long ‘ranges where relative ‘motion of 
target and missile is otherwise hard to observe, the long 
lever of beam 28 gives a very sensitive indication of 
any changes in the direction of missile 10. The location 
of the center of light spot 32, where beam 28 strikes the 
ground, shows the location of the expected impact point 
of missile 10 since the axis, or center, of beam 28 is 
substantially aligned with the normal flight path of mis- 
sile 10. As the distance between missile 109 and target 
14 decreases, light spot 32 narrows in diameter and the 
intensity of the light at spot 32 increases, so that accu- 
rate direction of the missile to target 14 is possible. 

To minimize the amount of controlling necessary to 
guide missile 10 to target 14, the axis of light beam 28 
should coincide as closely as possible with the normal 
flight path of the missile. As the angular difference 
between the axis of beam 28 and the normal flight path 
of missile 10 increases, the amount of controlling of 
missile 10 to cause it to hit target 14 increases. The 
limit of the magnitude of the angular difference is deter- 
mined by the control system of missile 16 and is that 
angle at which the control system can correct the flight 
path at a rate equal to the rate necessary to keep spot 
32 centered on target 14. For greater angular differ- 
ences between light beam 28 and the normal flight path 
of missile 10 the control system of the missile is unable 
to change the flight path at a rate sufficient to keep 
target 14 centered in spot 32, and the missile will not 
strike the target. The maximum permissible angular 
difference normally does not exceed 10 degrees. 

If it is desired to attack a plurality of targets sub- 
stantially simultaneously with a plurality of missiles, 
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several aircraft can each drop and control a missile. 
To differentiate between missiles the cover 26 of each 
missile can be given a different color and each missile 
would be controlled by radio signals of different fre- 
quencies. It is, of course, possible to launch several 
missiles 10 from a single aircraft carrying the proper 
number of observers to obtain the same result. 

Because the guidance system of missile 10 is relatively 
simple, and because it need not have propulsion means, 
missile 10 can be made relatively small and light so that 
a single aircraft can carry a plurality of such missiles. 
Also the simple control system makes the missile rela- 
tively cheap and easy to manufacture. 

Another advantage of this invention is that the observer 
need not know the precise location of missile 10 in order 
to guide it to target 14, all the observer needs to observe 
is the relative location of spot 32 relative to target 14. 
This makes it possible to locate the observer who controls 
missile 10 in an aircraft other than launching aircraft 12, 
if such is desired, or at any situs where spot 32 may be 
observed. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 

What is claimed is: 

1. In a missile adapted to be controlled by electro- 
magnetic transmission from a situs remote from said 
missile, and having a normal flight path that is substan- 
tially a straight line, means forming a beam of visible 
light, the half width of the light beam being in the range 
of from 1 to 3 degrees, the axis of the light beam being 
substantially parallel to the normal flight path, said mis- 
sile operable to be directed to a target by controlling 
the missile by said electromagnetic transmission so that 
the target is illuminated by said light beam. 

2. In a missile adapted to be controlled by electro- 
magnetic transmission from an aircraft, and having a 
normal flight path that is substantially a straight line, 
means forming a beam of visible light, the half width of 
said light beam being in the range of from 1 to 3 degrees, 
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to the normal flight path, said missile operable to be 
directed to a target by controlling the missile with elec- 
tromagnetic transmission from the aircraft so that the 
target is illuminated by said light beam. 

3. A glider missile for attacking surface targets con- 
cealed by darkness and having means for controlling the 
missile responsive to radio signals transmitted from a 
piloted aircraft, said missile having a normal flight path 
which is substantially a straight line, and having an 
electric searchlight mounted thereon, said searchlight 
operable to form a beam of light visible to the naked eye, 
the half width of which light beam is in the range of 
from 1 to 3 degrees, the axis of said light beam substan- 
tially coinciding with the normal flight path of the missile, 
said missile operable to be guided to a target by con- 
trolling said missile with radio signals transmitted from 
a piloted aircraft so that the target is illuminated by said 
searchlight. 

4, A glider missile capable of being launched from an 
aircraft to attack a surface target and having means for 
controlling the missile responsive to radio control signals 
transmitted from a piloted aircraft, said missile being 
capable of flying a substantially straight path in the 
absence of control signals, said missile having an elec- 
trical searchlight mounted thereon, said searchlight 
adapted to form a beam of light, the wave length of the 
light of said beam being in the visible spectrum, and the 
half width of said light beam being in the range of from 
1 to 3 degrees, the axis of said light beam substantially 
coinciding with the straight flight path of said missile, 
said missile operable to be guided to a target concealed by 
darkness by controlling the missile with radio signals 
transmitted from a piloted aircraft so that the light beam 
is centered on the target. 
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